2.
A colorimetric method with methylene blue /16/. During the verification of this method, the determination showed that it suffered from two major deficiencies: (a) it was extremely sensitive, even to small fluctuations of temperature (a fluctation of 2-30 led to an error of 8-10%), and (b) it was too prolonged (4 hours were required for one determination).
3.
A colorimetric method with copper tetrapyridine /15/. Upon verification of this method, the following deficiencies were disclosed:
(a) unsuitability of this method in the presence of C103 ions; (b) the method was extremely prolonged (up to 40 hours are required for one determination).
Based on experimental verification of the indicated method, we have concluded that the known methods did not give sufficient speed and accuracy for determining perchlorates in the presence of chlorates. Thus, our investigations have been directed toward developing new methods. Extractionphotometric methods attracted our attention.
Proceeding from the theoretical conditions introduced and developed V by Kuznetsov /17-19/, we worked out a method of determining perchlorates in the presence of chlorates based on the formation, determined by ions with chromatic reagents, of large dyed hydrophobic molecules, which are easily extracted by organic solvents.
Experimental Section
Twelve organic reagents representing basic dyes, having large colored cations such as green malachite, crystal violet, methyl violet, butyl rhodamine, brilliant green, and others were selected for investigation.
Also investigated were 9 extractives representing organic solvents immiscible with water, such as benzene and its homologs (toluene and xylene), chloroform, dichlorethane, tetrachloride of carbon and others. Since the maximum optical density was valid in the case of brilliant green, all further work was performed with this dye only, and benzene, toluene and m-xylene served as the extractives.
Benzene, toluene and m-xylene extracts have a maximum light absorption capability at a wave length of approximately 619 millimicrons (Fig. 1) .
A red light filter was used effectively.
During the selection of optimum conditions and clarification on the employment of extractives for determining C104 ions, the value of the optical density of the extractives served as the criterion.
The following was established:
The optical density of toluene and m-xylene extracts in a compound of perchlorate and dye remained constant for a period of 3 hours, and that of benzene, for over 6 hours.
When benzene was used as an extractive for the purpose of maintaining a constant value of optical density, it was necessary to use a 15 multiple molar excess of the dye; and for toluene and m-xylene, a 20 multiple excess of quantity in relation to C10t ions. By further increasing the quantity of dye, the value of the optical density remained constant.
The optical density of the extractives remained unchanged within the limits pH of the water phase from 7 to 4.5; and with a further increase of acidity, a decrease in the optical density was observed.
The extractives conformed to the law of Lambert-Beer, for benzene with 0-40 mkg/ml C10 4 , for toluene with 0-32 mkg/ml C1O 4 , and for m-xylene with 0-21 mkg/ml C10 4 (Fig. 2) . With higher concentrations of Cloz ions the proportionality was disrupted. The positive side of using benzene is the possibility of determining perchlorates in a much broader diapason of concentrations (up to 40 mkg/ml); however, the permissible ratio co.7 : ClOj7 must not I exceed 1:1, in this case. Toluene and m-xylene, however,, increase this ratio of concentration to 10:1 and 100:1 respectively; but the extracts conform to the Lambert-Beer law in a narrower interval of perchlorate concentrations (to 32 mkg/ml for toluene and 21 mkg/ml for m-xylene).
Summarizing the above, we consider it practicable to recommend the developed method for determining perchlorates using all three extractives, depending on the content of CIO 3 and c1 4 O ions in the analyzed objects.
The determination error comprises 0.06/ -0.1 mkg/ml.
15 -20 minutes are required to make one determination of perchlorates (with the presence of a calibration graph).
Findings
A new, rapid extraction-photometric method of determining perchlorates in the presence of chlorates, by using a brilliant green, and the extractives benzene, toluene and m-xylene, has been developed.
The influence of ions C0., C10", Cr, Li", K+, NH+ , g 2 4, Ba 2 +, Cr20 ~ 2-,0r2 NC0, Ir was studied. Cr 2 0 7 , 4 3 2
The method permits the possibility of determining perchlorates in the presence of chlorates up to a 100 multiple proportion of their quantity, depending on the type of extractive used. Determination error comprises 0.06 -0.15 mkg/ml.
